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Treatment of an early type II endoleak causing
hemorrhage after endovascular aneurysm repair for
ruptured abdominal aortic aneurysm
Olivier Hartung, MD,a Vincent Vidal, MD, Ivo Marani, MD,a Anthony Saran, MD,c Jean Michel
Bartoli, MD, and Yves S Alimi, MD, PhDa Marseille, France
We report a case of ruptured abdominal aortic aneurysm emergently treated by endovascular aneurysm repair (EVAR)
that developed a primary type II endoleak leading to persistent blood loss and retroperitoneal hematoma increase. Coil
embolization resolved this. Although to our knowledge there are no recommendations regarding this, our report suggests
that early type II endoleaks occurring after emergency EVAR for ruptured AAA should be treated when it is associated
with blood extravasation outside the aneurysm sac. ( J Vasc Surg 2007;45:1062-5.)Rupture is themost common and life-threatening com-
plication of abdominal aortic aneurysm (AAA). During the
last 50 years, perioperative mortality has not significantly
improved despite technical improvements and improve-
ments in grafts and in intensive care. Endovascular aneu-
rysm repair (EVAR) was shown to be effective for elective
treatment,1,2 and some teams reported its use for ruptured
AAA with encouraging initial results.3-8 Despite these data,
many problems remain in this indication. One of these is
the management of type II endoleaks. We report the man-
agement of early type II endoleak occurring after emer-
gency EVAR for ruptured AAA.
CASE REPORT
A 62-year-old man, without history of cardiovascular or pul-
monary disease, began to experience sudden epigastric and lumbar
pain with lipothymia at 7 pm. At this time, he went to the nearest
hospital. In the emergency department, his blood pressure was
110/80 mm Hg and his hemoglobin rate was 15 g/dL. A com-
puted tomography (CT) angiography (CTA) showed a ruptured
80 mm AAA with grade III hematoma8 involving the retroperito-
neal space and the mesenteric root (Fig 1, A and B) and that
contrast was leaking out of the aneurysm sac. He was transported
by helicopter directly to the operating room at North University
Hospital in Marseille.
At his arrival at 00.30 AM, his blood pressure was 120mmHg
and his hemoglobin rate was 12.1 g/dL. The analysis of the CT
scan by the surgeons found a 27-mm-diameter, 12-mm-long
proximal neck. Iliac arteries were straight, and their diameter was
12 mm. The inferior mesenteric artery and two distal lumbar
arteries were patent. We decided to treat him emergently by
EVAR.
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1062The procedure was performed under local anesthesia with
sedation. Both common femoral arteries were surgically ap-
proached, and a 7F sheath was inserted in each. A pigtail angio-
graphic catheter was inserted by the left side, and a superstiff
Backup Meyer guidewire (Boston Scientific, Natick, Mass) was
inserted on the right side. Angiography confirmed CT scan data
and the patency of previously described branches.
A 32-mm aortouniiliac Zenith stent graft (Cook, Blooming-
ton, Ind) was deployed from the aorta to the right common iliac
artery with a 14-mm-diameter, 51-mm-long ipsilateral iliac exten-
sion. A 14-mm diameter occluder was deployed in the left com-
mon iliac artery. Completion angiography showed that the AAA
was excluded without any visible endoleak (Fig 1, C); however, the
superior mesenteric artery was not opacified, thus making diagno-
sis of type II endoleak from the inferior mesenteric artery impos-
sible. A femorofemoral bypass was constructed with an 8-mm
polyester graft.
The procedure lasted 90 minutes, and the patient did not
require a blood transfusion or inotropic drugs. No heparin was
given during the procedure. He was administered intravenous
nicardipine to maintain systolic blood pressure 90 mm Hg,
which was maintained after admission to the intensive care unit.
The patient’s postoperative hemoglobin rate was 10.3 g/dL at
3 am, but it fell to 8.3 g/dL by 7 pm, to 8 g/dL the morning after,
and 6.9 g/dL at 4 pm. A CTA scan did not show any leaking. The
AAA measured 76 mm in diameter; moreover, some gas was
trapped in the aneurysm sac.
The patient was transferred to the vascular surgery department
and 3 units of blood were transfused. An esophageal-gastroduo-
denal fibroscopy was performed and eliminated the cause as bleed-
ing gastroduodenal lesions. The post-transfusion hemoglobin rate
was 9.3 g/dL, but abdominal pain persisted. Six hours later, the
hemoglobin rate was 8 g/dL. Another CTA showed a slightly
increased hematoma, which was enhanced after contrast injection
(Fig 2, A), and a type II endoleak (Fig 2, B). Two more units of
blood were transfused, and the hemoglobin level rose to 11.3
g/dL.
Aortography was performed in the vascular radiology depart-
ment of La Timone University Hospital through a right common
femoral artery percutaneous approach down to the femorofemoral
uder.
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lumbar arteries was found, but the inferior mesenteric artery was
opacified with a type II endoleak at its origin.
Selective catheterism of the superior mesenteric artery with a
5F Cobra 2 angiographic catheter (Cook) gave access to the
inferior mesenteric artery through the middle colic artery, and the
arch of Riolan with a Rapid Transit microcatheter (Cordis, John-
son & Johnson, Miami, Fla) and a 0.016-inch gold-tip Glidewire
(Terumo, Tokyo, Japan).
The endoleak was confirmed (Fig 3, A) and treated by embo-
lization with detachable microcoils: two 4-mm to 7-mm IDC
Target coils (Boston Scientific) and one 3-mm to 9-mm DCS coil
(Detach-18* Spiral Soft Platinum Coil Hydrophilic Lock, Cook).
No more endoleak was found at completion angiography (Fig 3,
B). A 6-mm Angioseal (St. Jude Medical, St Paul, Minn) was used
to close the percutaneous access.
After the procedure, the hemoglobin level stopped decreasing
and pain resolved. A CT scan at day 8 showed a 70-mm AAA with
gas and contrast trapped in the aneurysm sac and a type II endoleak
from lumbar arteries. At 3 months, the type II endoleak persisted
(Fig 3, C), and the AAA diameter was 64 mm at CT scan. By 7
Fig 1. Ruptured abdominal aortic aneurysm (AAA) trea
Preoperative computed tomography (CT) scan shows an
contrast leak outside the aneurysm (white arrow). B, Sa
outside the aneurysm (white arrow). C, Completion an
with ipsilateral iliac extension and contralateral iliac occl
Fig 2. Type II endoleak with increasing hematoma.
increasing hematoma enhanced by dye injection. B, A CT
arrow) and a type II endoleak (black arrow).months, the type II endoleak had disappeared, and the AAAdiameter decreased to 60 mm (Fig 3, D). At 1 year, the patient was
asymptomatic, and the diameter of the thrombosed aneurysm sac
was 57 mm.
DISCUSSION
Type II endoleak represents one of the most frequent
complications occurring after elective EVAR. Primary type
II endoleaks are frequently found at completion angiogra-
phy, but some resolve within a few days.9 They must be
searched for on an aortography showing the last lumbar
arteries up to the stent graft, the superior mesenteric artery,
and both renal arteries. Persisting type II endoleaks are
present in 5% to 25% of patients after EVAR for AAA, and
it is well recognized that aneurysm enlargement and rup-
ture can occur.10 A literature review suggests that treat-
ment should be undertaken in case of AAA enlargement
occurring 6 months, persistence of the endoleak 12
months without AAA sac enlargement, symptomatic or
pulsatile sac, enlargement 5 mm, or when aneurysm sac
y emergency endovascular aneurysm repair (EVAR). A,
m ruptured AAA with mesenteric root hematoma and
l view of the preoperative CT scan shows contrast leak
aphy after acute EVAR with an aortouniiliac stent graft
computed tomography (CT) scan at day 4 shows an
at day 4 shows a patent inferior mesenteric artery (whiteted b
80-m
gitta
giogrA, A
scanpressure is 20% of the systolic blood pressure.9-11
ype I
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EVAR represents a different setting because the aneurysmal
sac is ruptured. In this case, the endoleak can lead to an
increase of the hematoma, persisting blood loss, and com-
partment syndrome. Hechelhammer et al8 reported 30.5%
of chronic type II endoleaks after EVAR for ruptured AAA.
They concluded that type II endoleaks should not be
treated unless they are associated with aneurysmal growth.
Hinchliffe et al3 reported one case of type II endoleak
treated during EVAR by packing the aneurysmwith throm-
bogenic sponge, but they did not state why they decided to
treat it. Only one other team reported primary type II
endoleaks after emergency EVAR, but it did not need
treatment during the hospital stay.12
Despite a small decrease in AAA diameter at postoper-
ative CT scan, our patient still had blood loss and retroper-
itoneal hematoma growth and enhancement. Leaving the
endoleak untreated could have led to compartment syn-
drome. The treatment of the type II endoleak arising from
the inferior mesenteric artery stopped the hemorrhage and
the increase of the retroperitoneal hematoma and induced
Fig 3. Treatment of type II endoleak. A, Angiography
through the superior mesenteric artery and the arch of Rio
the aneurysm sac. B, Completion angiography after coil
shows a persistent type II endoleak arising from lumbar a
(white arrow). D, The CT scan at 7 months shows the taneurysm diameter decrease. The endoleak fed by the lum-bar arteries was seen on the CT scan but was not found at
angiography so it was left untreated. Its persistence did not
induce blood loss.
CONCLUSION
Primary type II endoleak after emergency EVAR for
ruptured AAA should be treated in case of hemorrhage
persistence or hematoma increase, or both. Uncomplicated
type II endoleaks should be treated with the same criteria
used for those occurring after elective EVAR.
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